The NIH-07 open-formula nonpurified diet (1) has been the selected diet for National Toxicology Program (NTP) studies since 1980. This diet was formulated about 20 years ago for reproduction, lactation, and growth of rodents in production colonies. This diet, which contains approximately 24% protein, 5% fat, and 3.5% fiber (2), may not be an optimal diet for rats in long-term studies, and some components such as protein may be increasing the severity of chronic diseases. A workshop on (6, 7) . These changes included decreases in the incidence or delay in onset of leukemia in male but not in female F344 rats, increased incidences of mammary and anterior pituitary tumors in F344 rats correlated with body weight and not with corn oil gavage, and incidence of pancreatic acinar cell tumors appear to be influenced by a combination of body weight and type of fat in corn oil.
Protein
The National Research Council (3) recommendation for growth of rats was 12% ideal protein (net protein). Egg protein is considered to be the ideal protein (3) , and the biological value of most proteins including casein is <90% of the ideal protein for growth and maintenance (3) . Accordingly, about 15% crude protein of various sources may be adequate for growth and maintenance of rats (3) . A 15% crude protein nonpurified diet (with formulation similar to the NIH-07 diet) was compared with the NIH-07 diet in a 2-year study with F344 rats. Results of this study (4) indicated (1) (5, 6) . Other studies concluded that fat alone may contribute to an increased incidence of mammary tumors. When corn oil was given as a gavage vehicle in a number of NTP studies, some changes in body weight and tumor rates were observed in F344 rats (6, 7) . These changes included decreases in the incidence or delay in onset of leukemia in male but not in female F344 rats, increased incidences of mammary and anterior pituitary tumors in F344 rats correlated with body weight and not with corn oil gavage, and incidence of pancreatic acinar cell tumors appear to be influenced by a combination of body weight and type of fat in corn oil.
Discussion by the participants of the workshop indicated that the effect of corn oil (fat) in diet may not be the same when given by gavage, and it is difficult to judge the beneficial effect of higher fat content of diet from the available data. Accordingly, the recommendation to increase the fat content of diet was delayed until further review and identification of the beneficial effect of higher fat content (>5%) in diet on decreasing the incidence or delaying the onset of leukemia is completed.
Fiber
There were no requirements or recommendations (3) on fiber content of diets for rats and mice. The fiber content of NIH-07 diet was about 3.5% (2) . A nonpurified diet similar to NIH-07 diet with approximately 7% fat and approximately 10% fiber showed the following effects (Rao GN, et al., unpublished data), when fed to F344 rats for 2 years 1) higher caloric density of diet (due to higher fat content) when lowered with crude fiber, decreased the adult body weight, 2) increased fat content of diet appeared to decrease the incidence of leukemia in male but not in female F344 rats, 3) increased fiber content of diet appeared to slow the growth of mammary tumors in females, 4) increased fiber content may have decreased the incidence of adrenal pheochromocytomas in males, and 5) increased fiber content of diet may have increased the incidence of mesothelioma and associated mortality in males. An ongoing study with diets containing 8% fat (mostly from corn oil or safflower oil) and 14% fiber significantly lowered the body weight gain of both male and female F344 rats. Final results of this study will be available in 1994.
There were no studies on the influence of fiber on mammary tumor development in animal models. Human studies (8) indicated that fiber may protect against breast cancer by influencing estrogen metabolism. The beneficial effect appears to be due to binding of estrogens (deconjugated in the gut by intestinal microflora enzymatic activity) to dietary fiber, thus decreasing enterohepatic recirculation and blood levels while increasing the excretion of estrogens through feces.
Fiber, due to its low caloric value, appears to lower body weight gain. However, discussion by the participants of the workshop indicated that fiber may decrease the intestinal transit time and decrease chemical absorption, change gut flora and associated metabolism of chemicals, and bind and decrease the availability of some chemicals. A decision to increase the fiber content of diet was delayed until further review of beneficial effects of fiber on delaying the development of mammary tumors is completed.
Other proposed changes in future rodent diets included 1) decrease the vitamin D content from 5000 to 1000 IU/kg of diet, as 1000 IU is adequate for growth and maintenance (3), 2) increase the vitamin B12 content from 20 to 60 ppb, as 50 ppb may be necessary for growth (3) (5) . There have been no major changes in diets for rats and mice for over 10 years. The major reason for gradual increase in adult body weight appears to be intentional or inadvertent selection of breeding stock for early reproduction and faster growth to satisfy user preference for larger rodents at low cost. Recommendations (5) for permanent resolution of the problem include selecting slower-growing breeders in the production colonies to lower the body weight of the progeny and modifying diets so they are adequate for growth and maintenance but do not contain excess growth-enhancing nutrients. NTP is pursuing these procedures to lower the adult body weight of rats in chemical toxicity and carcinogenicity studies.
